Aims-To compare the sensitivity and specificity of two semiautomated systems against a conventional (MIC 2000) Reliable identification and susceptibility testing of bacteria are important for the diagnosis and treatment of infectious diseases. During the past decade, great progress has been made in the automation of microbiological techniques. Several systems with a varying degree of automation are now available for use in routine diagnostic laboratories. The choice of one system over another depends on several factors, including time required for determination and sensitivity testing, spectrum of organisms covered, mode of performance, personal preferences, and costs.
and MIC 2000 systems agreed on 338 of the 359 (94-2%) strains. The Cobas Micro system correctly identified 86-8% of strains tested after storage and 65-4% of those immediately after isolation. Organism-antibiotic combinations (nonurinary isolates) were tested in the Cobas Micro and MIC 2000 systems (n = 2335), in the Vitek and MIC 2000 systems (n = 999). Essential correlation (complete agreement plus minor errors) was observed in 98% (with 90% complete agreement) in the former and in 97% (with 86% complete agreement) in the latter. For the urinary isolates, 1949 organism-antibiotic combinations were analysed in the Cobas Micro and MIC 2000 systems where complete agreement was observed in 92% (with 3% very major discrepancies), for 1382 urinary organism-antibiotic combinations tested in the Vitek and MIC 2000 systems, the figures were 95% and 2%, respectively. Conclusions-The Vitek system is highly accurate in the identification and antibiotic susceptibility testing of Gram negative bacteria. The Cobas Micro system has many shortcomings in its identification of Gram negative rods, especially freshly isolated strains, but it is comparable with the Vitek system in antibiotic susceptibility testing. Reliable identification and susceptibility testing of bacteria are important for the diagnosis and treatment of infectious diseases. During the past decade, great progress has been made in the automation of microbiological techniques. Several systems with a varying degree of automation are now available for use in routine diagnostic laboratories. The choice of one system over another depends on several factors, including time required for determination and sensitivity testing, spectrum of organisms covered, mode of performance, personal preferences, and costs.
Several comparison studies of instruments for identification and susceptibility testing have been reported. Most systems have an efficiency of more than 90% and reproducibilities ranging from 85-96%.1' Stager and Davis9 have comprehensively reviewed the available systems.
Methods
A total of 417 routine clinical isolates of Gram negative bacteria (188 urinary strains, 180 non-urinary, and 49 non-urinary Pseudomonas strains) were tested in this study. Of these, 243 strains were collected and tested (on the day of the first isolation) in the two commercial test systems (Vitek and Cobas Micro) and the conventional test system (MIC 2000) , and 43 strains were tested in only two systems (Vitek and MIC 2000). The remaining strains (n = 174) were kept frozen at -20°C until use. These strains had been tested before, but not simultaneously, in the two commercial systems and compared with the conventional system. Discussion Automated bacterial identification and susceptibility testing systems offer several advantages over conventional methods, one of which is the rapid provision of accurate information to the clinician. The Vitek system offers a rapid system (six to 10 hours) compared with the Cobas Micro and our MIC 2000 system (both 21 hours). The Cobas Micro system does offer the choice of a short incubation period (five hours), but should this short incubation period inadvertently be prolonged (>6 hours) the rotor will be rejected, and it will not be accepted for further incubation in the event of a misidentification at five hours. The Vitek system is fully automated, whereas the Cobas Micro system has no incubation chamber, which makes a manual incubation step necessary. Microbiology, 1991) evaluating the Cobas Micro system in the identification of Gram negative bacteria. The identification rates obtained in these studies vary from 69-97%, depending on the types of micro-organisms, the use of additional "external" reactions, and the incubation period used. In this study we found a large difference in the correct identification rate in the Cobas Micro system when strains were tested after several months of storage at -20°C (86-8% at species level) or immediately after isolation (65-4% at species level). Adaptation to the culture media in the laboratory might explain this. No such differences were found in antibiotic susceptibility testing after storage.
The results for susceptibility testing of Gram negative isolates using the Vitek and the Cobas Micro systems compared favourably with our conventional system (97% essential correlation for non-urinary strains and 95% and 91%, respectively, for urinary strains), and with those from other studies.4-6 10 Non-urinary Pseudomonas strains scored somewhat lower in the Cobas Micro system (89-9% essential correlation). Both commercial systems showed many minor errors for the non-urinary strains with the penicillin group of antibiotics (Vitek: ampicillin 26-2% and piperacillin 10-9%; Cobas Micro: ampicillin 21-1%, amoxicillin/ clavulanic acid 28-6% and piperacillin 11-2%) (table 5). Although the essential correlation for the system comparisons was high (97%), complete agreement was only obtained in about 86%-89% due to these minor error discrepancies. Backes et al also found a high percentage of minor errors with ampicillin (26%) when comparing the Vitek system with the MicroMedia systems." We found many very major errors for urinary strains with nitrofurantoin in both systems, and with sulfamethoxazole and ampicillin in the Cobas system. Some of these errors were the result of unsuitable drug-organism combinations, which can give variable results in the laboratory (for example, Proteus-nitrofurantoin, KIebsiellalEnterobacter-ampicillin).I' 12 Fortunately these combinations are clinically unimportant.
The findings of this study suggest that the Vitek system is highly accurate in the identification and antibiotic susceptibility testing of clinically important Gram negative bacteria. The Cobas Micro system had many shortcomings in the identification of Gram negative bacteria, although the system was comparable with the Vitek system in determining antibiotic susceptibility. Both systems showed some weaknesses in the antibiotic sensitivity testing of Pseudomonas isolates. For the routine diagnostic microbiology laboratory, the Vitek system could offer a reliable replacement for conventional test systems.
